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Working with Industry, •	 Tues, 11/24, 1200, SP 101A
National Research Council Postdoctoral Associateship Pro-•	
gram at NPS, Wed, 12/9, 1200, MAE Conference Room
Research Board Meetings
The Research Board meets on the fourth Thursday of every 
month at 1500. 
VOLUME I, NO. 5  OCTOBER 2009
The new year has had a rather rough start but hopefully most issues 
are behind us. As you know, we initiated a brown bag lunch series a 
few months ago. To date, we have covered the use of human subjects 
in research, the Research Initiation Program, and contracting for sup-
port personnel. This last session was well attended and we will repeat 
the topic in the next few months. NPS relies extensively on contracting 
support to accomplish its mission. It is important, however, that we are 
aware of the difference between a contractual relationship and that of 
a government employee. 
The November seminar will focus on “working with industry.” 
This session will focus on the types of arrangements that can be estab-
lished with non-government organizations. While the session is titled 
“working	with	industry,”	it	will	also	touch	on	working	with	non-profits	
as well as international organizations. Please join us on Tuesday, 24 
November, 1200, in Spanagel 101A.
The subject of the December seminar is the National Research 
Council Postdoctoral Associateship Program. We will soon announce 
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THE RELEVANCE OF NPS THESIS 
RESEARCH
We often point to the NPS thesis as one of the products resulting from 
an education at NPS. Our theses focus on issues of importance to the 
DoD/DoN. There are many testimonials to the relevance of the thesis. 
Excerpted below is a note from VADM John J. Donnelly, USN, Com-
mander Naval Submarine Forces, to LT Paul Blodgett, USN.
“…Congratulations on your completion of a rigorous applied phys-
ics curriculum at the Naval Postgraduate School. As an alumnus of this 
fine	Navy	institution	and	a	submariner,	I	appreciate	your	accomplish-
ment and recognize the efforts you have surely applied to maximize the 
benefits	afforded	by	the	opportunity	for	higher	learning.
“You have made a major contribution to the body of knowledge in 
the physics-based modeling of the laser communication channel for sub-
marine communications at speed and depth. The physics-based chan-
nel characterization in your thesis complements the current DARPA 
Blue Laser effort. Your efforts will inform the design of an optimal 
equalization scheme for a more reliable communication link…”
LT Blodgett was a September 2009 graduate. His thesis, entitled, 
“Submarine Laser Communication Options and the Impact of Light 
Refraction at the Air-Sea Interface,” was advised by professors Donald 
Walters, Department of Physics, and John Colosi, Department of 
Oceanography.





























Graduate School of Engineering and Applied Sciences  
































Graduate School of Operational and Information Sciences  


















Projects funded in October:
Network-Centric Warfare Acceleration, •	 Shelly Gallup, IS 
(CNO)
Collaboration	 and	 Knowledge	 Integration	 (CKI)	 Program,	•	
Susan Hutchins, IS (ONR)
C3F Sea Trial Experimentation Support, •	 Richard Kimmel, IS 
(USPACFLT)
Large-Scale Optimization, •	 Gordon Bradley, OR	(ONR)
Chair, Applied Systems Analysis, •	 Douglas Burton, OR (CNO,	N811F)
Development of Operational Tools for the MOC/MHQ, •	 Jeff 
Kline, OR	(ONR)
Chair of Warfare Innovation for Sea Trial Experimentation, •	
Analysis, and Research Initiatives, Jeff Kline, OR(NWDC)
Nuss, MR	(ONR)
Shipboard	Measurements	of	Flux	and	Near-Surface	Profiles	and	•	
Analysis of Surface Flux Parameters, Qing Wang, MR	(ONR)
Modeling Ocean Acoustic Fluctuations, Moored Observations, •	
Philippine Sea Sound-Speed Structure, John Colosi, OC	(ONR)
Underwater Bomb Trajectory Prediction for JABS from VSW •	
to SW/DW, Peter Chu, OC (ONR)
In-situ Wave Observation in the ONR High Resolution Air-•	
Sea Interaction DRI, Thomas Herbers, OC	(ONR)
Development of Real-Time, Signal-to-Noise Ratio Estimation •	
Systems	(SNoRES),	John Joseph, OC	(ONR)
Particle-Accelerator Ruggedization, Test Bed, Naval Integration •	
and WMD Detection, William Colson, PH	(Raytheon	Co.)
Spiral 2 PLED Emitters for IIFF for Special Operation Forces, •	
Nancy Haegel, PH (USSOCOM)
NPS Railgun Technology, •	 William Maier, PH	(ONR)
Operational Adaptation Using Seaweb Maritime Surveillance, •	
Joseph Rice, PH	(ONR)
Propulsion Turbo-Machinery Monitoring Requirements, •	
Specifications,	Richard Millar, SE	(ONR)
Sensor System for Propulsion Safety, Affordability and •	
Readiness, Richard Millar, SE	(ONR)
Naval Space Systems Academic Chair, •	 Rudolf Panholzer, SP 
(NAVNETWARCOM)
Projects funded in October:
Study of Counter Directed Energy Weapons, •	 Sivaguru Sritharan, 
GSEAS (ONR)	
Shipboard Information Warfare Efforts, •	 Vicente Garcia, ECE 
(SPAWAR)
Inverse AC Propagation Model, •	 Michael Morgan, ECE (ONR)
Aircraft Combat Survivability for JASPO, •	 Christopher Adams, 
MAE	(ONR)
Fuel Injectors for Pulse Detonation Engines, •	 Christopher Brophy, 
MAE	( JASPO)
Unmanned Surface Vessel in Under- and Above-Water Riverine •	
Environment, Doug Horner, MAE	(Weidlinger	Assoc.,	Inc.)
Situational Awareness, Urban, •	 Oleg Yakimenko, MAE	(ONR)
Convection	and	Shear	Flow	in	TC	Development,	Intensification,	•	
Chih-Pei Chang, MR	(National	University	of	Singapore)




Multiscale Study of Tropical Cyclone Formation, Change, •	
Predictability	in	W.	North	Pacific,	Michael Montgomery, MR (ONR)
Climate Diagnostics and Prediction Workshop, •	 Tom Murphree, 
MR	(Naval	METOC	Command)
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Graduate School of Business and Public Policy 




















Project funded in October:



























Projects funded in October:
Reimbursable Detail of Milt Nenneman, •	 Charles Kimzey, NSI	(DHS)
NPS Support to OSD Counter-Narcotics/Counterterrorism •	
Office,	Ed Lesnowicz, NSI	(NSWC-Dahlgren	Division)
Generating a Systems Architecture Addressing the Capabili-•	
ties, Requirements, and TTPs for the Transformable Craft 
(T-CRAFT),	Eugene Paulo, NSI and SE	(ONR)
Evaluation of Collaborative Assistance and Rapid Team Opti-•	
mization	System	(CARTOS),	David Banks, CAW (Aptima,	Inc.)
Decision Superiority in Cyberspace, •	 Warren Yu, Cebrowski (DoN	
Chief	Information	Officer)
Marine Corps Small Arms/Marksmanship Training, •	 William 
Becker, MOVES	(ONR)
Tech Support Mine for Warfare Data Modeling Working Group •	
and Open Business Model, Don Brutzman, MOVES (NAVSEA)
Behavior Analysis and Synthesis for Intelligent Training: Base •	
IT, Amela Sadagic, MOVES	(ONR)
Scan Eagle Operations at Camp Roberts, •	 Bob Bluth, CIRPAS 
(NAVSPECWARGRU	One)
Engineering Flight Testing, •	 Bob Bluth, CIRPAS (Aeromech	
Engineering,	Inc.)
BAT UAS Flight Training Support, •	 Bob Bluth, CIRPAS 
(Northrop	Grumman	Systems	Corp.)
NPS/CIRPAS•	  Support of ONR Airborne Research Objectives, 
Haflidi Jonsson, CIRPAS (ONR)
By Sponsor
Research and Education Institutes and Centers 




















































School of International Graduate Studies 
(National Security Affairs only) 
Funds available to date: $25.2M
Projects funded in October: 
Enabling •	 CCC-ASCO Partnership, Anne Clunan, NSA (DTRA)
WME•	  Innovation and Terrorism: Causes, Processes, Predictive 
Indicators, Mohammad Hafez, NSA (DTRA)
Russia, China and New Geography of Space Technology Assis-•	
tance: Investigating Hard Power Implications of Russo–Chi-
nese Soft Power,” James Moltz, NSA (DTRA)
Nuclear Proliferation in the Middle East, •	 James Russell, NSA 
(DTRA)
Arms Control Compliance: Future Issues, •	 James Wirtz, NSA 
(DoN	Strategic	Systems	Programs)
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WORKING WITH INDUSTRY 
NPS works with industry and nongov-
ernmental agencies through Cooperative 
Research and Development Agreements 
or “work for others.” The following agree-
ments were executed in October 2009:
Title: Evaluation of Collaborative Assistance and 
Rapid Team Optimization System 
Partner: Aptima Inc. 
NPS POC: David Banks, CAW 
Summary: Aptima specializes in solving the 
problems of human performance in complex 
sociotechnical system and are leaders in the 
design of organizations, user-centered tech-
nology and training systems that make indi-
viduals and teams more effective. NPS and 
Aptima have collaborated to evaluate and 
demonstrate the initial Collaborative Assis-
tance and Rapid Team Optimization System 
(CARTOS)	product	at	the	anti-terrorist	ex-
ercise in November 2009. This exercise will 
serve to indentify requirements, acquisition 
paths, and schedules for both the DoD and 
other federal agencies for procurement of 
systems to support anti-terrorism and natu-
ral disaster planning and response activi-
ties. It is anticipated that this “user-centric” 
information will be very valuable in focus-
ing transition planning, and the subsequent 
fielding	of	the	CARTOS	rapid	team	optimi-
zation tool. 
Title: Integration of Operational-Level Optimiza-
tion Decision Aids in the Next Generation 
Partner: Johns Hopkins University, Applied 
Physics Laboratory 
NPS POC: Jeff Kline, GSOIS
Summary: This collaborative research is 
intended to produce, develop, evaluate and 
deliver complete, operational prototypes of 
various, optimization-based planning sys-
tems for supporting the Maritime Opera-
tions	 Center	 (MOC)	 and	 Maritime	 Head-
quarters planning staff in a wide range of 
maritime operational missions: strike; infor-
mation, surveillance, and reconnaissance; 
theater security and cooperation; theater 
ballistic missile defense; antisubmarine 
warfare; logistics routing; transit planning; 
maritime-interdiction operations. These 
planners are envisioned to be integrated, ul-
timately, into a larger command and control 
(C2)	 planning	 suite	 to	 provide	 local	 staff	
with the ability to quickly generate course 
of actions based on concept of operations, 
and potential enemy courses of actions for 
further evaluation. Partners intend to jointly 
research and develop a series of optimiza-
tion-based decision-support tools to aid in 
operational maritime mission planning. An 
additional goal is for any developed decision 
aids to be incorporated into a service-orient-
ed	architecture	(SOA)	that	will	integrate	and	
display its situational and operational data 
by applying optimization to discover and 
recommend a best course of action from 
which the planner can choose. 
Title: Particle Accelerator Ruggedization and Test 
Bed for Naval Integration and Weapons of Mass 
Destruction Detection 
Partner: Raytheon Inc. 
NPS POC: William Colson and Brian 
Rusnak, PH 
Summary: This collaborative research will 
focus on the development of ruggedized 
accelerators to be used for weapons of mass 
destruction	(WMD)	detection	for	shipboard	
operation using modeling and system phys-
ics analysis. The collaborators will study and 
compile data on ship vibration, temperature, 
humidity, etc., as these variables affect sen-
sitive equipment for accelerator technology. 
Raytheon and NPS will conduct physics and 
engineering feasibility design on supercon-
ducting	 radio	 frequency	 (SRF)	 and	 room-	
temperature	 RF	 (RTRF)	 cavities	 that	may	
be applicable for shipboard integration. In 
addition, the partners will conduct design 
studies to propose possible accelerator loca-
tions in current naval vessels as well as next-
generation Navy vessels such as the DDX 
destroyer and CGX cruiser. 
Title: Port of Hueneme Emergency Planning and Pre-
paredness Studies 
Partner: Oxnard Harbor District, Port of 
Hueneme
NPS POC: David Banks, CAW 
Summary: The Port of Hueneme is a dual- 
use port with commercial and naval opera-
tion within its boundaries. The commercial 
portion is operated by the Oxnard Harbor 
District	 (OHD).	 There	 are	 many	 areas	 of	
the port that are shared or dual-use space. 
The primary goal of this effort is to increase 
the ability of the Oxnard Harbor District 
(OHD),	the	Navy,	and	local	response	agen-
cies to prepare for, respond to, and recover 
from technological, natural, and man-made 
disasters affecting the Port of Hueneme. To 
this end, NPS and OHD will collaborate on 
the design, development and execution of a 
port-security exercise designed to evaluate 
and analyze the current emergency planning 
and training relating to the Port of Huen-
eme. Collaborators will design and partici-
pate	 in	 an	 exercise	 to	 address	 deficiencies	
identified	during	review/evaluation	phase.
Title: THz Imaging System 
Partner: NextGen, Inc. 
NPS POC: : Gamani Karunasiri, PH
Summary: NextGen technology has the 
potential to enable military and security 
personnel to detect and identify explosive 
material and banned narcotics from a safe 
distance	(patent	pending).	Devices	with	this	
capability will reduce casualties, decrease 
costs associated with loss of damaged 
equipment, increase safety at airports and 
seaports, and improve throughput rates at 
checkpoints. NPS, which has MEMS design 
and THz characterization capabilities, will 
help	refine	a	highly	sensitive	imaging	system	
using MEMS-based, uncooled THz camera 
and micro-magnetron THz source. Next-
Gen	 and	NPS	will	 collaborate	 on	 refining	
the development of technology for detec-
tion,	 identification,	 and	 imaging	 of	 explo-
sives and narcotics via the generation and 
detection of THz. 
Technical Service 
Agreement (TSA): 
Title: Engineering Flight Testing
NPS POC: Robert Bluth, CIRPAS
Partner: AeroMech Engineering 
Summary:	NPS	will	provide	preflight	coor-
dination,	 management,	 and	 flight	 safety	
while	conducting	flight	testing	of	the	UAV	
at CIRPAS facility. 
MemorandUM of 
understanding (MOU)
Title: Support for the Chair of RADM George F. 
A. Wagner 
Partner: Space and Naval Warfare Systems 
Command 
NPS POC: Larry Jones, GSBPP
Summary: The purpose of this MOU is to 
continue a relationship for the sponsorship 
of the RADM George F. A. Wagner Chair 
and to enhance and strengthen the relation-
ship between NPS and Space and Naval 
Warfare Command in the area of manage-
ment of command, control, communication, 
computers,	intelligence	(C4I),	and	enterprise	
structure and related areas of management. 
Patent applications
Title: Automatic Clock Synchronization and 
Distribution Circuit for Counter Clock Flow 
Pipelined Systems 
Inventors: Douglas Fouts, ECE, and CDR 
Brian	 Luke,	 Information	 Warfare	 Officer,	
USN 
Title: Terahertz (THz) Reverse Micromagnetron 
Inventors: Andres Larraza, David Wolfe, 
Jeffrey Catterlin, PH 
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The	Rocket	Propulsion	Laboratory	(RPL)	has	been	actively	inves-
tigating pulse-detonation engine technologies for over ten years, 
sponsored	by	the	Office	of	Naval	Research,	DARPA,	and	industry.	
Pulse-detonation systems are inherently unsteady and operate 
in pulsed mode instead of a more conventional steady-state condi-
tion, thereby possessing unique engineering challenges. Numerous 
technological hurdles have been addressed and advanced through 
student theses and researchers at the laboratory to the level that 
these systems are beginning to demonstrate their predicted thermo-
dynamic and operational advantages for naval applications. 
Early research was directed at developing a low-cost yet 
improved-efficiency	supersonic	propulsion	system	for	missile	appli-
cations. More current efforts are looking at leveraging those efforts 
toward the development of a hybrid pulse-detonation-engine con-
cept that involves merging the favorable thermodynamics of pulse-
detonation	combustors	with	the	benefits	of	turbomachinery.	
Pulse-detonation	combustors	(PDC)	designed	at	NPS	have	been	
operated on fuel–air mixtures of up to 90 Hz and fuels of practical 
interest to the U.S. Navy and industry. Figure 1 shows the operation 
of a three-inch diameter PDC at 50Hz that utilized an ethylene–
air mixture. Due to the required operational frequencies of PDC 
systems,	the	rapid	ignition	and	efficient	detonation-formation	pro-
cess is critical for the successful and practical operation of these 
devices. 
One of the areas of research where NPS has a strong collab-
orative effort involves the University of Southern California on the 
development	and	application	of	transient-plasma	ignition	(TPI)	sys-
tems. The greatly improved energy deposition characteristics of TPI 
systems results in a factor of 3–4 reduction in the observed ignition-
delay times when compared to a conventional capacitive-discharge 
system operating at the same energy level. 
These systems have produced the capability of generating a deto-
nation wave within 2 ms of the ignition command, versus a more 
conventional value of 5–7 ms with regular ignition technologies, 
thus allowing higher operating frequencies.
Figure 1: 50-Hz operation of hydrocarbon-fueled PDC 
After	a	combustion	flame	is	ignited	by	the	TPI	system,	the	flame	




Recent research at the lab utilized both experimental capabili-
ties and computational resources of the Higher Performance Com-
puting Center to evaluate new turbulence-generating devices that 
promote detonation formation but do not incur large losses in the 
overall	flow.	
A sample computational result is shown below in Figure 2, of 
the	velocity	field	within	a	typical	combustor.	The	results	have	pro-
duced	new	turbulence	devices	which	produce	a	factor-of-five	reduc-
tion in pressure loss for a given combustor size over conventional 
approaches used by other R&D efforts around the country.
Figure 2: Section view of computational results of a PDC flow field 
(red denotes higher flow velocities)
The research efforts at the Rocket Propulsion Laboratory have 
addressed critical technical challenges for pulse-detonation com-
bustion and contributed to the overall advancement of this technol-
ogy. By combining unique facility capabilities with campus-based 
computational resources, the value to the sponsors has been notably 
increased. 
This type of work remains an ongoing effort and will continue 
to contribute to the understand of these devices and their ultimate 
applications with the Department of Defense and commercial sys-
tems.
The Rocket Propulsion Laboratory
About the Director
Christopher Brophy is 








are propulsion and 
power,	fluid	mechanics,	thermodynamics,	and	combustion	
optical diagnostics. 
Among other honors, Chris is the recipient of the Carl E. 
and	Jesse	W.	Menneken	Award	for	Excellence	in	Scientific	
Research. 
Associate Professor Christopher Brophy
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34th Climate Diagnostics and 
Prediction Workshop Held at NPS
The NPS Department of Meteorology hosted the 34th Annual Cli-
mate Diagnostics and Prediction Workshop, 26-30 October 2009, 
focusing on issues in climate monitoring, assessment, and predic-
tion, with an emphasis on societal and operational applications.
The major themes of the 2009 workshop were developing better 
understanding and attribution of climate variability and its impacts, 
improving climate analyses and predictions, and applying climate 
science to improve operational decision support products and ser-
vices.
RADM David Titley, USN, the Oceanographer and Naviga-
tor of the US Navy, delivered the keynote address. A double NPS 
alumnus	(MS,	meteorology	and	oceanography;	PhD,	meteorology),	
RADM	Titley	discussed	the	need	for	scientific	understanding	and	
prediction of Earth’s climate system and cited the important role 
of naval meteorology and oceanography. RADM Titley singled 
out NPS and the Naval War College for their outstanding contri-
butions to naval climate research and development. He provided 
examples of how climate changes—such as sea-level rise and the 
summer reduction in the extent of Arctic sea ice—have affected 
Navy long-lead planning for a range of operations, and emphasized 
the need for collaboration among the Navy and entities such as the 
National Oceanic and Atmospheric Administration, the Depart-
ment of Energy, and universities. 
Among the workshop topics were:
Recent climate events•	
Coupled atmosphere–ocean modeling of the climate system•	
Shifts in climate means and interdecadal variation•	
Impacts of global-scale climate variations on Western US •	
weather and climate





Raynak, USAF, and David Smarsh. The event was sponsored by 
the Naval Postgraduate School; Climate Prediction Center of the 
National Centers for Environmental Prediction; Monterey Bay 
Aquarium; Naval Meteorology and Oceanography Command; NPS 
Foundation; and the American Meteorological Society.
For	more	information,	contact	Tom	Murphree	at	831-656-2723,	




LCDR Jon P. Letourneau, USN, a 
double major in systems and mechani-
cal engineering, won four distinguished 
academic and engineering awards upon 
his September graduation. LCDR 
Letourneau is the recipient of the:
Monterey Council Navy League •	
Award for Highest Academic 
Achievement
Naval Postgraduate School •	
Outstanding Academic Achievement 
Award for Department of Defense 
Students
Northrop Grumman Student Award •	
for Excellence in Systems Engineering
Naval Sea Systems Command Award •	
in Naval/Mechanical Engineering
LCDR Letourneau with 
NPS President Daniel 
Oliver, Provost Leonard 
Ferrari, and Maj. Gen. 
Thomas Conant, USAF
INCORPORATING MULTI-CRITERIA OPTIMIZA-
TION AND UNCERTAINTY ANALYSIS IN THE 
MODEL-BASED SYSTEMS ENGINEERING OF AN 
AUTONOMOUS SURFACE CRAFT
Jon P. Letourneau–Lieutenant Commander, USN
B.S.,	Rensselaer	Polytechnic	Institute,	May	1998
MS in Systems Engineering–September 2009
MS in Mechanical Engineering–September 2009
Co-advisors: Clifford Whitcomb, Systems Engineering and 
Fotis Papoulias, Mechanical and Astronautical Engineering 
This thesis presents an effective methodology and tool set, 
that explicitly considers technological uncertainty, to enable 
design, development, and assessment of alternative system 
concept architectures for an autonomous, unmanned surface 
vessel	(USV)	in	a	system-of-systems	(SoS)	context.
Complex system designs often fail due to poor communi-
cation of customer needs and inadequate understanding of the 
overall problem. This frequently results in the design team’s 
missing the mark in transforming requirements into a suc-
cessful conceptual design. Effective system design requires 
a	defined,	flexible,	and	structured	context	within	which	new	
technological ideas can be judged. Alternative physical archi-
tectures	are	then	modeled,	simulated,	and	compared	to	find	
the ‘best’ solution for further examination. 
Using	model-based	systems	engineering	(MBSE)	principles	
and	a	derived	multi-criteria	decision-making	(MCDM)	model	
allow designers to perform a solution-neutral investigation 
of possible alternative physical architecture concepts. This 
ensures	 a	 consistent	 quantitative	 evaluation	 of	 warfighting	
capability, suitability, effectiveness, technology maturation, 
and risk before and during a program execution. This effort 
is in support of an extended program to design a system of 
unmanned systems intended to provide the DoD with a coor-
dinated, multi-domain, multi-mission, autonomous, security 
and	warfighting	asset.Keynote speaker and NPS alumnus RADM 
David Titley, USN
